Adeno-associated vector (type 8)-mediated expression of soluble Flt-1 efficiently inhibits neovascularization in a murine choroidal neovascularization model.
To assess the feasibility of a gene therapeutic approach to treating choroidal neovascularization (CNV), we generated a recombinant adeno-associated viral (AAV) vector (type 8) encoding soluble Flt-1 (AAV-sflt-1), and determined its ability to inhibit angiogenesis. When we treated human umbilical vein endothelial cells (HUVECs) with the supernatant of cells transduced with AAV-sflt-1 or AAV-EGFP (control), we found that tube formation was significantly inhibited by the former but not the latter (area: 25,121 +/- 557 vs. 68,628 +/- 1357 pixels [p < 0.01]; length: 4811 +/- 246 vs. 10,894 +/- 297 pixels [p < 0.01]). CNV was induced in C57BL/6 mice by making four separate choroidal burns around the optic nerve in each eye, using a diode laser. Thereafter, 2 microl (5 x 10(11) vector genomes/ml) of AAV-sflt-1 (n = 11) or control AAV-LacZ (n = 12) was injected into the subretinal space, and 2 weeks later the eyes were removed for flatmount analysis of CNV surface area. Notably, subretinal delivery of AAV-sflt-1 significantly diminished CNV at the laser lesions, as compared with AAV-LacZ (555 +/- 304 vs. 1470 +/- 1000 microm(2); p = 0.007). These results suggest that there was diffusion of the secreted sFlt-1 across the retina and that long-term suppression of CNV is possible through the use of stable rAAV-mediated sflt-1 expression. In vivo gene therapy thus appears to be a feasible approach to the clinical management of CNV in conditions such as age-related macular degeneration.